We present broadband magnetotelluric data collected along profiles over two 18 magmatic segments comprising part of the sub-aerial Red
surface by the changing external magnetic field. Details of the method and associated 150 practicalities are given in text books such as Simpson and Bahr (2005) and Chave and 151 Jones (2012) . The electric field was determined from the voltages and distances 152 (approximately 100m) between pairs of non-polarisable Pb-PbCl electrodes accurately 153 orientated in the magnetic North-South and East-West directions, and the magnetic 154 field measured by Metronix MFS05 or MFS06 broad-band induction coils, again 155 accurately orientated North-South and East-West and precisely levelled. The 156 electrodes were buried in a salty bentonite mud mixture to maintain good electrical 157 contact with the earth in the arid environment of Afar, and the coils were buried to 158 reduce wind noise. The sensors were connected to a pre-amplifier, and the data then 159 transferred to a digitising and recording unit which also allowed real-time data quality 160 control checks and preliminary processing to be performed, comprising a SPAM Mk3 161 (Ritter et al, 1998) or Mk 4 system. The equipment usually recorded for 1-2 days at 162 each site. At most sites, we also deployed transient electromagnetic (TEM) equipment 163 which monitors the resistivity of the very shallow sub-surface with a controlled 164 source, keeping the MT and TEM centres co-located as closely as possible to ensure 165 the two methods are probing the same lithologies. We used a Geonics PROTEM 166 system with source loop of 100 × 100 m (similar to the MT electrode separation) and 167 effective receiver loop size of 31.4 m 2 . The time rate of decay of magnetic flux was 168 recorded over integration times from 0.25 to 120 s. The majority of our sites were 169 accessed by four-wheel drive vehicles, but those over and to the east of the rifted zone 170 on the Dabbahu profile were installed using a helicopter owing to the rugged 171 topography. Much of the surface cover in the region is competent rock and therefore 172 unsuitable for burying coils and electrodes, but from SPOT satellite imagery we were 173 able to identify suitable sites in advance, with patches of shallow sand and/or 174 sedimentary cover of ~100m diameter or more, and away from rapid changes in 175 topography as far as possible. 176 177
The MT data were robustly processed in the frequency domain using the algorithm of 178 Chave and Thomson (1989) to obtain the so-called 'impedance tensor' embodying the 179 sub-surface resistivity information. Short period (<7.8 x 10 -3 s) data collected with the 180 Metronix MFS05 induction coils were noisy, and have been excluded, but good 181 quality data up to 1.2 x 10 -4 s period are available at many sites on the Hararo and 182
Teru profiles. At some sites the longest periods recoverable were only of order 100 s, 183 but at many sites we have impedance tensor estimates at periods longer than 1000 s. 184 We assessed whether the data along each profile were compatible with a 2D Earth 185 using the 'strike' algorithm of McNeice and Jones (2001) . This solves simultaneously 186 for the geoelectrical strike direction (constant for all sites and periods), and 187 parameters characterising the effect of small-scale shallow heterogeneities which 188 cause non-inductive, or galvanic, effects in the data, also known as distortion, based 189 on Groom-Bailey (GB) decomposition of the impedance tensor (Groom and Bailey, 190 1989 ). 191 192 The system of equations used to determine the distortion model parameters and 193 geoelectrical strike direction is underdetermined, but can be fully resolved from the 194 TEM data. The 'static shift' manifests itself as a period-independent vertical offset 195 between the TE and TM mode apparent resistivity (the square of the relevant 196 impedance tensor element amplitude). The curves should coincide at periods shorter 197 than those penetrating the distorting region; however, even if they do, both may both 198 be shifted by an equal amount. Failure to correct for static shift will lead to erroneous 199 models. Sternberg et al. (1988) show how suitably scaled TEM decay curves can be  200  overlain on apparent resistivity curves to resolve static shift, since the two should  201 coincide in their region of overlap. Examples from this study are shown in Figure 3 , 202
indicating that although often successful (Figure 3(a) ), including identifying a static 203 shift even though both mode apparent resistivities agree at short period (Figure 3(b) ), 204 on other occasions either there is insufficient period overlap to allow a static shift to 205 be determined reliably (Figure 3(c) ) or the two cannot be brought into agreement 206 (Figure 3(d) ). Site 812 in Fig 3(d) may be exhibiting distortion due to high electrode 207
contact resistance (e.g. Ferguson, 2012) . 208 209
The goodness-of-fit of the data to the distortion model indicates whether the 2D 210 assumption is adequate. Misfits with the optimum strike direction for the three 211 profiles considered here (Figure 2) are given in Table 1 and Figure S2 of Paper 1, both 212 overall and for each site along the profile. There are some subtle trends in preferred 213 strike as a function of period (and hence depth), which probably indicate a number of 214 tectonic influences on the sub-surface structure, and possibly anisotropy effects. 215
However, at most sites and periods, the misfit is below the value of 2 usually taken as 216
indicating an acceptable fit to a 2D model. 217 218
Over a 2D Earth when the coordinate system is aligned with the geoelectric strike, 219
only the off-diagonal impedance tensor elements are non-zero; they define two 220 independent modes of induction known as the transverse electric (TE) and transverse 221 magnetic (TM) modes, corresponding to electric currents flowing parallel and 222 perpendicular to geoelectrical strike, respectively. The user must assign the 223 impedance tensor elements to either the TE or TM mode, using geological or other 224 information, since there is a 90° ambiguity. It is also useful to ascertain how well the 225 strike direction is determined (for example, whether the distortion model fit is 226 significantly worse for other assumed strike directions). The geoelectrical strike 227 values quoted below, and the broad consistency with two-dimensionality, are based on 228 the 'strike' algorithm, but were investigated by other methods, including phase tensor 229 analysis (Caldwell et al., 2004) , which is useful since the phase tensor is unaffected by 230 static shift, GB decomposition applied to each site and period individually, and 231 subsets of the data along each profile simultaneously, and the general decomposition 232 technique of Counil et al.(1986) . The geoelectrical strike for the Dabbahu profile is 233 340°, consistent with the strike of the rift axis; likewise, the Hararo profile strike of 234 330° also matches the slightly more westerly orientation of that segment axis (in both 235 cases, the alternative perpendicular strike direction was ruled out on geological 236 grounds). Thus both cross-rift profiles are essentially perpendicular to strike, the 237 optimum arrangement for 2D modelling, with structure assumed invariant in the 238 along-strike direction. For the Teru profile, the best-fitting strike directions are 316° 239 or 046°, and thus the profile is not optimally orientated. We assumed a direction of 240 316°, closest to the rift axis orientation. However, the geoelectrical strike angle for 241 this profile is considerably less well-defined. For the three most northerly sites, the 242 data curves for the two modes at each site are very similar, and rotation has little 243 effect on the size of the diagonal impedance tensor elements (i.e. the strike is 244 undefined) or the fit to the distortion model. Also, for this profile only, different 245 methods for determining strike angle give rather different values. 246 247
Finally, we used the ρ + algorithm (Parker and Booker, 1996) to perform a consistency 248 check on the distortion-(including static shift-) corrected data assigned to their TE 249 and TM modes, as recommended by Jones and Ferguson (2001 for the Dabbahu mid-segment profile were shown in Paper 1 ( Figure 2 ). They are 252 presented as pseudo-sections of apparent resistivity and phase (lag between electric 253 and magnetic fields) as a function of period, which acts as a depth proxy. Apparent 254 resistivity increases or decreases with period as sub-surface resistivity increases or 255 decreases with depth, and phase less or greater than 45° indicates resistivity 256 increasing or decreasing with depth, respectively; the phase responds to resistivity 257 changes with depth at shorter periods than apparent resistivity. Thus both apparent 258 resistivity and phase data for the profiles crossing the magmatic segments indicate 259 two conductive zones in the sub-surface. The apparent resistivity lows are most 260 prominent at periods of about 0. For 2D modelling, we use the rebocc algorithm of Siripunvaraporn and Egbert (2000) , 274
a regularised inversion approach which minimises a combination of the misfit 275
between the data and their predictions by the model and a measure of the amount of 276 structure in the model. Misfit is calculated in a weighted root-mean-square (RMS) 277 sense, i.e. the expected value is 1. However, values significantly above 1 may still be 278 regarded as an adequate fit, to allow for 3D and non-inductive effects in the data. 279
Inversion is usually undertaken with a specified data error floor. The error floor can 280 be different for the apparent resistivities and phases, recognising that static shift only 281 affects apparent resistivity, or for the TE and TM modes, since the TM mode is less 282 susceptible to 3D effects when, as here, it is expected to be associated with conductive 283
features. We used an error floor of 10% throughout; altering it has little effect on the 284 models obtained or the data predictions, though the RMS misfits change because of 285 the re-scaling of error bars. The model space, parameterised into blocks of constant 286 resistivity, is much larger than the area beneath the profiles, and extends to depths 287 well beyond the penetration of the data, to allow the boundary conditions appropriate 288
for this diffusion problem to be satisfied, using guidelines formulated by Weaver 289
(1994). The first layer was 10 m thick, and layer thicknesses increased by a factor 1.2-290 1.5 to give a total model depth of about 130 km. The cells were typically 500 m wide 291 beneath and just beyond the edges of the profile for the Dabbahu and Hararo profiles, 292
and 1 km for the Teru profile where the site spacing was larger. We present the 293 models to a depth of 35 km for the cross-rift profiles (slightly less than the resolution 294 depth of about 40 km for the Dabbahu profile inferred from sensitivity tests in Paper 295 1), and 20 km for the shorter Teru profile where the very low resistivity at the 296 northern end restricts the penetration of the data. The models are shown in Figure 6 Despite the data providing a good fit to 2D distortion models, it is impossible to find 300 2D models adequately fitting some aspects of the data. Particular difficulties are 301 presented by large changes in longer period TE mode apparent resistivities over short 302 distances, most notably on the Dabbahu profile, and to a lesser extent between sites 303 915, 916 and 917, and between 907 and 110, on the Hararo profile ( Figure 7 ), which 304 are inconsistent with the 2D assumption. After excluding some data inconsistent with 305 the 2D assumption and some particularly noisy data (as discussed in the 306
Supplementary Material of Paper 1), the resulting best-fitting Dabbahu profile model 307
has an RMS misfit of 2.3; that for the Hararo profile was 2.4. Most of the gross 308
features of the data are well modelled, for instance, the data curves for the two modes 309 separate at the right period, the magnitude of the split in the phases between the two 310 modes is reasonably well-reproduced at most sites, and the TM mode predictions are 311 usually good. The Teru profile model suffers less from these modelling issues, since 312 the TE mode apparent resistivity at longer periods varies slowly and consistently 313 along the profile, although it is slightly under-predicted at site 101 ( Figure 8 ), which 314 contributes most to the overall RMS misfit of 1.7. The Teru profile sites have 315 progressively lower apparent resistivities at the longest periods moving north along 316
the profile, which are well-matched by progressively lower model resistivities 317
(reaching a minimum of 0.08 Ωm, considerably less than that of seawater at average 318 salinity and temperature) over a greater vertical extent. However, the rapid drop in 319 phase at the longest periods is not well reproduced, especially in the TM mode. This is 320 most likely because regularised inversion tends to discriminate against the rapid 321 increase in resistivity with depth it implies. There is also a hint of this in the TM mode 322 apparent resistivities since the data curves level out or even have a slight upturn at the 323 longest periods ( Figure 8 ). The resistivity structure of the southern-most end of the 324 model is similar to that of the Dabbahu profile model where the Teru profile projects 325 on to it. 326 327
All three models have a thin, variable thickness (500m to 2 km) conducting layer 328 close to, and sometimes reaching, the surface, embedded within otherwise resistive 329 material, generally approaching 1000 Ωm, though typically an order of magnitude 330 lower to the east of the rift axis on the Dabbahu profile. The high resistivity unit is 331 likely to represent basaltic crust, whereas the conductive layer can be explained by 332 large volumes of saline fluids/evaporite in recent sediments that have been extensively 333 faulted, fractured and intruded, or highly weathered basalt (found at shallow depths in 334 boreholes drilled for ground water). Field suggest that a model with a more rapid depth termination of the conductor than is 376 obtained by unconstrained regularised inversion would be more appropriate. The 377 conductance also depends on the resistivity structure, with a maximum of 98 kS, 378 equivalent to about 20 km of seawater, for the model of Figure 6 , but 265 kS when the 379 conductor is confined to the crust. The high conductivities encountered and relatively 380 short profile mean that depth resolution is limited, so although the data sense some 381 deeper structure, its nature is extremely uncertain; we therefore limit the depth extent 382
to which this profile is displayed in Figure 6 to 20 km, but caution that the details of 383 the structure shown even towards the base of the crust are ambiguous. 1, we noted that given the range of geochemical uncertainties, SiO 2 content has the 402 biggest influence, allowing melt resistivity values more than a factor of two different 403 from that calculated from the mean. The conductor depth beneath the Hararo profile is 404 similar; lacking samples from there, we assumed the same melt resistivity value when 405
interpreting that profile. 406 407
In the model of the Dabbahu profile ( Figure 6 ), resistivity contours for the two main 408 conductors were roughly circular, and hence so were inferred melt fraction contours, 409 ignoring depth (i.e. pressure and temperature) changes in melt resistivity. For the 410
Moho-straddling conductor, converting resistivity to melt fraction using the parallel 411 conducting pathways model (to get the minimum amount) indicated it decreased 412 approximately linearly from a maximum of 13% to 3% at 13 km distance. The 413 assumption of 2D modelling is that structure continues unchanged in the along-strike 414 direction, but we adopted spherical symmetry to terminate the body. Integrating the 415 linearly varying melt fraction over a sphere of radius 13 km (neglecting melt at lower 416 fractions), it contains a total melt volume of approximately 500 km 3 . The shallower 417
conductor beneath the rift axis contains approximately 25 km 3 melt, accounting for 418 the higher melt resistivity owing to its shallower depth and lower temperature. 419
Beneath the Hararo profile, the minimum resistivity value in the model of Figure 6  420 implies 5.3% melt. In this case, the approximately circular contours of the main 421 conductor are well fit by an exponential decay in melt fraction with distance, given by 422 f = 0.0527 exp (-0.105r), where f is melt fraction and r is distance (in km) from the 423 centre. Integrating out to 5 km distance, where there is about 3% partial melt (again, 424
neglecting melt at lower fractions), gives a total melt volume of 20 km 3 . Melt beneath 425
the Hararo segment is present throughout the lower crust, making the spherical 426 symmetry assumption less reliable. In fact, this estimate neglects melt to the west of 427 the rift axis, including areas where the amount of melt rises to above 3% again. 428
However, the neglected melt will not bring the total to more than a fraction of that 429 inferred beneath the Dabbahu segment. 430 431
Although Paper 1 provided compelling evidence for large quantities of magma in the 432 lower crust and mantle where the Badi volcano projects onto the Dabbahu profile, 433 regularised modelling does not constrain how this magma is distributed. Geochemical 434 arguments favour mantle magma concentrated into sills, rather than one large 435 chamber (e.g. Maclennan et al., 2001 ). Such a model would not be produced by our 436 inversion scheme, since regularisation would discriminate against the associated rapid 437 vertical variations in resistivity. However, by dividing the Moho-straddling conductor 438
in the best-fitting regularised model into a series of resistive bands separated by 439 conducting layers (representing the sills) and re-running the inversion, we have 440 produced a sill-like model (Figure 9 ). The horizontal discretisation of our model space 441
represents the resolution of the data, so there are relatively few bands and the deeper 442 ones are thicker. The resistive bands are compensated for by even lower resistivity in 443 the conducting layers to maintain the overall conductance. The vertical breaks in the 444 resistive material between the sills are not necessary to fit the data, but are introduced 445
to provide a pathway for the melt to flow upwards, as in geochemical models. It 446 would be possible to have a more realistic model with more, thinner bands; the model 447
of Figure 9 was produced to illustrate that sill-like models are also a feasible 448 explanation of our data. In general, the resistivity of the resistive background is 449 controlled by the TM mode data, whilst that of the conductive sills by the TE mode 450 data (Berdichevsky, 1999) . In this case, we imposed a modest resistivity (100 Ωm) on 451 the layers between the sills, and allowed the resistivity of the remaining blocks to 452 vary, providing an equally good fit to the TE mode data ( Figure 10 ). The slight 453 degradation in the fit to the long period TM mode data could be overcome by 454
adjusting the resistive structure between the sills. The decrease of the minimum 455 resistivity with depth could reflect the decrease in melt resistivity with depth, a 456 variation we have again neglected when estimating melt fractions from bulk resistivity 457 in this sill-like model. In this case, the minimum resistivity is 1.89 Ωm, a little more 458 than half that of the model of Paper 1, implying >22% partial melt. Again, we 459 calculated volumes assuming spherical symmetry, and calculated volumes in disks 460 with > 3% melt, ignoring regions with lower melt fractions. Similarly, we treated the 461 melt fraction as linearly increasing through the disk to its maximum value in each 462 case. The result is a slightly higher minimum melt volume (~ 600 km 3 ) than when the 463 conductor is a single body (~500 km 3 ; Paper 1). 464 465
Seismic evidence supports the existence of significant amounts of melt in the crust 466
and again consistent with our MT model (in fact, our more conductive region is to the east 485 of the axis). B-B' is to the south of the magmatic segment, so the comparison may not 486 be entirely appropriate, but we note that multiples from which the receiver functions 487 are calculated are sensitive to a region of approximately 25 km diameter from the 488 seismic station, which is less than the distance of our Hararo profile from B-B'. In 489 striking agreement with our results, Belachew (2012) finds, from P-and S-wave 490 tomographic inversion of ~37000 local earthquake phases from ~1300 earthquakes 491 (with hypocentre relocation), two pronounced low velocity zones, beneath Dabbahu 492 volcano and to the west of the AVC, extending to depths of 28 km (the maximum in 493 the tomography model). The zone to the west of the AVC is at the same distance from 494 the rift axis as our mantle-straddling conductor on the Dabbahu and Teru profiles 495 from depths of 18 km, but closer to the axis at shallower depths, even extending both 496 sides of it below 8 km depth. Resolution is not sufficiently good to distinguish 497 unambiguously the continuity or otherwise between the low velocity zones, but there 498 is a suggestion that the zones beneath Dabbahu and to the west of the AVC are 499 connected along-axis beneath 13 km. Note that the Dabbahu low velocity zone 500 extends into the mantle (in fact, to 28 km, the maximum depth of the tomography 501 model), in better agreement with the regularised model shown in Figure 6 than that in 502 which we impose a resistive mantle. Converting a 0.2 km/s V p reduction to a 503 minimum of 1-4% melt (Schmeling, 1985; Magde, 2000) , Belachew (2012) infers at 504 least 7-12% partial melt to explain these velocity anomalies. He also finds low V p 505 velocities in the lower crust in the area of our Hararo profile; they are particularly 506 pronounced around 18 km depth and much closer to normal by 23 km depth. 507
However, there is no evidence from the tomography results of the low velocities being 508 concentrated to the east of the rift axis there. 509 510
Our feed for the shallow heat reservoir, which achieved temperatures of 300°C at 300 m 518 depth (Aquater, 1996) . Magnetic and gravity data have been collected to seek 519 confirmation that this is a fracture zone that could form a potential pathway for 520 hydrothermal fluids feeding the shallow reservoir (Lemma and Hailu, 2006) . 521 522
The most striking feature of the Teru profile model (left-most model in Figure 6 ) is 523 the extremely conductive zone at its northern end. will have a noticeable impact. Modelling the possible melt supply and evolution, and 548 associated variations in its resistivity, is beyond the scope of the present study, and in 549 any case is subject to a great degree of uncertainty. Whatever compositions and hence 550 melt resistivities are assumed, and regardless of the ambiguities associated with the 551 MT model, it indicates that there is a resolvable magma reservoir of (close to) pure 552 melt associated with the volcano. A typical evolved composition from melt inclusions 553 hosted in feldspars (Field et al., 2012) has SiO 2 = 72.1 ± 1.4, Na 2 O = 5.9 ± 0.41 (both 554 weight %, and 1 standard deviation uncertainties), P = 250 MPa, T = 1200°C; 555
Pommier and Le Trong (2011) predict a melt resistivity of 0.16 Ωm if we assume their 556 highest (5.8%) H 2 O content, lower than for basaltic melt but markedly higher than the 557 lowest resistivity seen in the conductor. Laumonier et al.'s (2015) investigation of the 558 conductivity of a silica-rich melt has found values of typically half an order-of-559 magnitude higher than those of Pommier and Le Trong (2011), dependent on 560 temperature and water content (their Fig. 9 ). Hence we have assumed a melt 561 resistivity of 0.1 Ωm, giving the melt percentages shown in Figure 11 . The melt 562 region extends to below the 15 km depth plotted, but is ignored in our estimates of the 563 melt volume since resolution there is poorer. We also assume the magma body is 564 symmetric about site 104, using the better constrained structure to the south to define 565 a set of nested cylinders with decreasing amounts of melt with lateral distance from 566 site 104. These assumptions, and the limitations from having interpreted a particular 567
2D model, mean that the melt volume inferred is highly uncertain. Note that these 568 estimates are also conservative since they are based on the parallel conducting 569 pathway model, which is appropriate when melt is arranged in oriented melt pockets, 570
i.e. the sub-surface is anisotropic, but there are virtually no differences between the 571 phases of the two modes in the northern Teru line data that are normally taken as an 572
indication of electrical anisotropy. If we treat the amount of melt in each cylinder or 573 annulus as constant at the mid-value of the range, we get a total indicative melt 574 volume of 80 km 3 , about three times that in the conductor directly beneath the 575
Dabbahu segment rift axis, less than the total eruptive volume from Dabbahu (> 115  576 2), and found them to have different chemical signatures. The on-axis lavas were 582 extracted rapidly and/or without chemical interaction, whereas the off-axis lavas re-583 equilibrated in the upper mantle. Our off-axis mantle magma reservoir is consistent 584 with Ferguson et al's (2013) re-equilibration zone, and the lack of a deeper conductor 585 beneath the axial rifting region supports rapid extraction there. In the lower crust 586 beneath the Dabbahu profile, there is a conducting pathway between the off-and on-587 axis conductors (e.g. Paper 1, Fig. 3 ), albeit with a slight resistivity increase. 588
However, breaking the conducting pathway between them (in both the regularised and 589 sill-like model) does not noticeably alter the fit to the data, so we cannot distinguish 590 between separate and connected magma sources. The possibility of a rift jump to 591 accommodate the eastward migration of the Red Sea rift axis over time is suggested 592 by the two partial melt locations beneath the Dabbahu profile. Consistent with the 593 conclusions of Ferguson et al., (2013), Medynski et al. (2015) find that the off-axis 594 reservoir has not supplied the recent dykes, but that it was the main focus of magma 595 accumulation prior to 15 ka, and has been regularly supplied since. They suggest that 596 the current rift axis has been active for the last 30 kyr, but its magma supply has 597 diminished over the last 20 kyr. Daniels et al. (2014) drew a similar conclusion on the 598 basis of numerical modelling of the heat flow equation: more than one locus of 599 heating is required, to prevent significant localised ductile stretching that would 600 otherwise by now have weakened and thinned the crust by far more than that 601 observed. As already noted, the asymmetric seismic velocity and resistivity structure 602 either side of the current rift axis is consistent with it having migrated. Although much 603 of the lower crust is conductive between the projection of the Badi and the Dabbahu 604 volcanoes onto our Teru profile, we expect on the basis of the geochemistry that the 605 two are separate. Thus we have imaged four separate magma/partial melt regions -606 beneath the rift axis, the Badi and Dabbahu volcanoes on the active Dabbahu segment, 607
and concentrated to the east of the rift axis beneath the inactive Hararo segment -with 608 a conservative combined melt volume of > 600 km 3 , using the differences in 609 composition, temperature and depth of the sources to provide the most reliable melt 610 resistivities from which these volumes were inferred. 611 612
The Afar region is thought to be a region of incipient slow sea-floor spreading, with 613 magmatic processes far more important than tectonic ones. To what extent crust being 614 generated there is ocean-like, whether there is any residual influence from the mantle 615 plume(s) that impinged on the region ~45 Ma, and how and where melting occurs, 616
remain matters of debate (e.g. Armitage et al., 2015) . The limited depth extents of our 617 profiles mean we are unable to contribute to the discussion on melting depths and 618 processes, and symmetry or otherwise of melt regions generated by mantle upwelling 619
or buoyancy forces (especially as the crust beneath our profiles is much thicker than 620 beneath mid-ocean ridges), but we can compare our results with shallower images, 621
both electrical and seismic, of mid-ocean ridges (at a variety of spreading rates) to 622 assess the extent to which they have features in common, bearing in mind that mid-623 ocean ridge environments are profoundly affected by hydrothermal circulation. the shallow mantle. In the more northerly location, the conductor was offset from the 633 rift axis at depth, it impinged on the base of the crust where there was a low seismic 634 velocity anomaly (Toomey et al., 2007) , and it was interpreted as a porous melt 635 channel rapidly delivering magma to the crust (Key et al., 2013) . In the part of Afar 636
we investigated, the highest mantle conductivities are also offset from the rift axes, 637 and the base of the crust and uppermost mantle are seismically slow (Guidarelli et 
